Introduction
An estimated 8000 children 0 to 14 years of age were diagnosed with cancer in 1993 in the United States (1) . According to population-based data from the National Cancer Institute's Surveillance, Epidemiology and End Results program, which covers about 10% of the U.S. population (1), leukemia and brain tumors (gliomas and meningiomas) are the most common childhood malignancies, accounting for 30 and 20% of newly diagnosed cases, respectively (Table 1) . Almost 80% of childhood leukemia cases are acute lymphocytic leukemia (ALL). For most childhood malignancies, incidence is highest between 0 and 4 years of age. Incidence rates for non-Hodgkin's lymphoma (NHL), Hodgkin's disease, osteosarcoma, and Ewing's sarcoma, however, increase with age. Boys are more likely than girls to be diagnosed with cancer, primarily due to the excess among males of ALL, NHL, soft tissue sarcoma, and Hodgkin's disease (Table  2) . Wilms' tumor, on the other hand, is slightly more common among girls than This paper was presented at the Symposium on boys. Racial differences in cancer incidence are also evident among children. For all cancers combined, whites have a 23% higher incidence (13.5/100,000) than blacks (11.0/100,000). Leukemia and, to a lesser extent, gliomas and meningiomas, neuroblastoma, NHL, and Hodgkin's disease are more common among whites than blacks, whereas Wilms' tumor is slightly more common among black children. Ewing's sarcoma, rare among whites, is virtually nonexistent among blacks. From 1975 to 1978 to 1987 to 1990, cancer among white children increased slightly, from 12.8 to 14.1/100,000. carcinogenic effects than similarly exposed reflect selection factors related to the medadults. There are also suggestions of ical reasons for the prenatal X-rays (9) . possible interactions between environmen-One study that strongly supports a causal tal carcinogens and genetic susceptibility.
relation investigated childhood cancer Radiation among twins, who are often X-rayed to verify twinship or to determine fetal posiThe most well-established cause of child-tion rather than for medical conditions hood cancer is radiation. High-dose radia-that might independently be associated tion exposure, such as that experienced by with cancer (10) . Twins who were X-rayed atomic bomb survivors and children receiv-prenatally were found to have twice the ing radiation therapy for cancer, enlarged risk of leukemia compared to twins who thymus, tinea capitis (ringworm of the were not X-rayed. In contrast, atomic scalp), and other conditions, has caused bomb survivors exposed in utero have not increases in acute leukemia, chronic mye-shown excess cancer (11, 12) . Fallout from logenous leukemia, osteosarcoma, thyroid nuclear weapons tests has unequivocally cancer, breast cancer, and soft tissue sar-been linked to thyroid cancer in children coma (2) (3) (4) .The effects of lower dose radi-exposed to high doses in the Marshall ation exposure are more controversial, Islands (2) . Lower exposure to fallout in however. Many studies have shown a small Utah has shown no association with thyincrease of leukemia after low-dose prena-roid cancer (13) . An apparent association tal irradiation (5) (6) (7) (8) . The apparent associa-between fallout and childhood leukemia tion may not be causal, however, but may found in some studies (14) but not in others (20) (21) (22) (23) (24) (25) . Paternal employment at nuclear facilities, particularly prior to the child's conception, was suggested as a risk factor for childhood cancer in one study (19) but not in others (26, 27) . One study found paternal exposure to radionuclides but not external radiation to be associated with leukemia and NHL (27) . Other possible explanations for the increases in the vicinities of nuclear facilities include chance, boundaries for the areas under study being determined by the existence of cases, outbreaks of an infectious disease, and exposure to some other unidentified environmental agent (20, 25, (28) (29) (30) (31) (32) . To date, the evidence is not convincing that extremely low doses of radiation from fallout or from residing near nuclear facilities are associated with childhood cancers. (72) . There is one report of excess Wilms' tumor among Swedish children whose mothers were exposed to penthrane (methoxyflurane) anesthesia during delivery (73 (82) (83) (84) (85) . In one study, risk increased if more than one parent smoked (82) . The evidence is less convincing that tobacco plays a role in the etiology of other childhood cancers. Rhabdomyosarcoma was associated with paternal but not maternal smoking in one study (86) . No associations between smoking and soft tissue sarcoma in general or rhabdomyosarcoma specifically were seen in other studies (87, 88 (103) (104) (105) . Cases of organophosphate insecticide exposure linked to aplastic anemia and acute leukemia were reported in children (106, 107) . Nine of 13 extremely rare cases of colorectal cancer were found among children exposed to insecticides used in the production of cotton and soybeans (108) . A cluster of cancers including leukemia, lymphoma, neuroblastoma, and Wilms' tumor was noted among farmworker children in California (109) . Case-control studies have appeared to confirm the leads generated by these case reports. Maternal employment in agricultural occupations (OR= 1.8) or reported exposure to pesticides during pregnancy (OR= 3.5) was associated with acute lymphocytic leukemia in a case-control study in China (78) . Occupational exposure to pesticides by either parent and use of pesticides in the home or garden during childhood was linked to acute myeloid leukemia in U.S. children (110) . Parental use of pesticides in the home or garden during pregnancy (father or mother) or nursing (mother only) was associated with 3-to 9-fold increases in childhood leukemia in a case-control study in Los Angeles County, CA (111) . Brain cancer has also been linked to pesticide exposure of children (112, 113) or the mother (112, 114) or father (115) during pregnancy. In one study, paternal employment in agriculture (OR= 9) or in any occupation with exposure to pesticides (OR= 6) was strongly associated with Ewing's sarcoma (116) . Another study had similar findings but reported lower levels of increased risk (117) . Wilms 
